Coping strategies used by women with breast cancer are vital for adjustment to their disease. Whilst it is clear that factors such as age at diagnosis, social support and ethnicity can influence coping mechanisms, there is currently no information about whether breast reconstruction changes mechanisms of coping for such patients. The aims of this study, therefore, were to determine how women who have had immediate breast reconstruction and mastectomy cope, compared to those who have mastectomy alone, and whether there are differences in coping mechanisms due to breast reconstruction surgery. This was a retrospective cohort study, using a standardised questionnaire called the Brief Cope Scale. Inclusion criteria was the following: all women who had immediate breast reconstruction and mastectomy in Shropshire from 2003 to 2014 for ductal carcinoma in situ or node-negative invasive breast cancer. Each patient was matched for year of diagnosis, adjuvant therapy and age to one woman who had mastectomy alone. Two hundred thirty-four questionnaires were sent with a 58% response rate. Significantly more patients from the reconstruction cohort coped by active coping (T value 1.66, P value 0.04) compared to those in the mastectomy alone cohort. In contrast, significantly more patients in the mastectomy alone cohort coped by active venting compared to the reconstruction cohort (T value 1.71, P value 0.04). This study indicates for the first time that breast reconstruction may alter coping mechanisms in breast cancer survivors. Awareness of these coping mechanisms will enable clinicians to provide appropriate, individualised support. 
Introduction
Breast cancer is the most common malignancy of women with 1.67 million new cases diagnosed worldwide each year and is the most common cancer in the UK [1] . Worldwide, Breast Cancer survivors are the largest group of cancer survivors accounting for 22% of an estimated 14.5 million cancer survivors [2] . In the UK, there are over 500,000 people alive today who have, or have had, a diagnosis of breast cancer [3] .
BCoping^is a dynamic process of both thoughts and behaviour by which individuals manage the demand of stress. Coping mechanisms are an integral part of the cancer survivorship pathway and have been shown to affect many aspects of a patient's health. Passive coping mechanisms such as avoidance have been shown to increase risk of anxiety and depression and are strongly related to negative health behaviours that affect diet, exercise, sleep and stress levels [4] . Similarly, maladaptive coping mechanisms such as denial, self-blame and venting have been positively related to physical and psychological distress levels [5] . In contrast, positive coping mechanisms such as positive reappraisal have been shown to be associated positively with patient's well-being [6] . Coping styles in breast cancer survivors have shown to be affected by many factors such as age at diagnosis, social support and ethnicity [7] [8] [9] . In particular, immediate breast reconstruction at the time of mastectomy with preservation of the breast form has been shown to be a positive influence on breast cancer patients [10] . This appears to affect both physical and emotional recovery [11] , quality of life (QOL) [12] and psychosocial functioning [13] .
There are currently no studies, however, to show whether immediate breast reconstruction at time of mastectomy compared to mastectomy alone changes coping mechanisms for breast cancer patients. The primary aim of this study, therefore, was to conduct a prospective cohort study to see how women who have had immediate breast reconstruction at time of mastectomy cope with breast cancer, compared to those who have mastectomy alone. The secondary aim was to see if there was a significant difference in coping styles due to breast reconstruction surgery.
Methods

Ethics
This cohort study had the full approval of the National Research Ethic Committee Wales REC4 Reference No. 14/ WA/1174.
Inclusion Criteria
The inclusion criteria for this study was all women who had mastectomy with an immediate breast reconstruction in Shropshire between 2003 and 2014 for either ductal carcinoma in situ (DCIS) or invasive breast cancer which was nodenegative (invited group 1). The principle exclusion criteria were as follows: men, node-positive cancer and prophylactic mastectomy with breast reconstruction. Node-positive cancer patients were excluded as there is evidence which shows that they have very different coping mechanisms because the cancer has spread and there is possibility of no cure.
Study Design
Each index patient from invited group 1 was matched for year of diagnosis, adjuvant therapy and age to one woman who had mastectomy alone for DCIS or breast cancer which was nodenegative (invited group 2). If there was not a similar patient to match to, the nearest equivalent patient in age or adjuvant therapy was used. Patients were identified using either British Association Surgical Oncology (BASO) or the Somerset Cancer Database.
A standardised questionnaire, the Brief Cope Scale [14] , was sent to the two cohorts. This is an abbreviated version of the original Cope Inventory which was developed to reduce the time burden of the original protocol and also omitted scales that were found not to be important among breast cancer patients. It is a 28-point item and is rated by a 4-point Likert scale ranging from BI haven't been doing this at all( score 1) to BI have been doing this a lot^(score 4). The Brief Cope Scale covers 14 dimensions, with each dimension having two items.
The questionnaire was anonymised and sent out with a detailed information sheet explaining the nature of the study. Participants, by returning the questionnaire, were implicitly consenting to be involved in the study. Patients identified by BASO system for inclusion in the study are termed invited groups 1 and 2 for reconstruction and mastectomy, respectively. Participants who responded are termed cohorts 1 and 2 for reconstruction and mastectomy, respectively. Cohort demographics were assessed for comparability using chi-square analysis. Mean scores for each different coping style were calculated for each cohort and were compared using independent T test analysis. Using a power calculation, the aim was to achieve a 56% response rate which would achieve a confidence level of 95% with a margin error of 5.5%.
Results
Questionnaires were sent to a total of 234 patients: 117 in mastectomy and immediate reconstruction cohort (invited group 1), and 117 in mastectomy alone cohort (invited group 2).
Demographics and Clinical Characteristics of Study Population
The invited group's demographics are summarised in Table 1 . The mean age of the reconstruction group was 50, with a range of 29 to 70. The mean age of the mastectomy group was 52, with a range of 32 to 70. Invited groups were matched for both age and year of diagnosis. The reconstruction group had significantly more patients with DCIS 47% (P = 0.0006) and good prognostic tumours 7% (P = 0.009), compared to mastectomy group 25 and 1%, respectively. The mastectomy group had significantly more patients that had adjuvant therapy 73% compared to mastectomy group 50% (P = 0.0002).
Response Rate and Demographics of Responders
The response rate of the study was 58% (136 patients, with 77 responses from the reconstruction cohort 66% (cohort 1) and 59 from the mastectomy cohort (cohort 2) 51%). This response rate was of sufficient power to achieve expected confidence level of 95% with a margin error of 5.5%.
Demographics of responders are summarised in Table 2 . The mean age of the reconstruction cohort was 52.4, with range 28-77, and the mean age of the mastectomy cohort was 53.3, with range 31 to 75. The majority of patients for both cohorts were White British or British/English.
Two thirds (i.e. 66%) of responders in the reconstruction cohort were supported (i.e. married or had a partner) and 72% of those in the mastectomy cohort were supported. The two cohorts of responders were similar in age, ethnicity and social support.
Coping Mechanisms
The mean scores for each coping mechanism for the reconstruction cohort and the mastectomy alone cohort are presented in Table 3 . For each of the 14 coping dimensions, there were two items BI haven't been doing this at all^(score one) to BI have been doing this a lot^(score four), with range of scores from 2 to 8 for each coping style.
Common coping mechanisms for the reconstruction cohort were acceptance, active coping and use of emotional support. Common coping mechanisms for the mastectomy cohort were acceptance, use of emotional support and positive reframing. Significantly more patients from the reconstruction cohort coped by active coping (T value 1.66 at P value 0.04). Significantly less patients coped by active venting in the reconstruction cohort compared to the mastectomy cohort (T value 1.71 at P value 0.04). These results suggest that breast reconstruction has a positive effect on coping styles of breast cancer patients, allowing higher levels of active coping and lower levels of venting. Several factors, including age and social support, have been associated with differences in coping styles [4, 7, 8] . We were interested, therefore, to determine whether there are differences in coping styles between the mastectomy alone and the reconstruction cohort that relate to these two factors. When the data were analysed according to whether patients were supported or not, we found that significantly more patients in the supported group who had breast reconstruction coped by active coping compared to the mastectomy cohort (T value = 2.28, P = 0.01).
To assess whether age is related to any differences in coping styles, each cohort was split into two groups: a younger group (aged less than 49 years old) and an older group (aged more than 49 years old) ( Tables 4 and 5 ). Significantly more patients in the younger age group from the mastectomy cohort used either behavioural disengagement or emotional support as coping mechanisms (T value 1.86 at P value 0.03 and T value 1.97 at P value 0.02, respectively), compared to the younger age group from the reconstruction cohort. Both of these coping styles are thought to represent types of maladaptive psychosocial adjustment [4, 5] . In the older age groups, significantly more patients in the reconstruction cohort used active coping than the mastectomy cohort (T value 1.88 at P value 0.03).
Discussion
Both mastectomy and breast reconstruction have been shown to have individual effects on every aspect of a breast cancer survivors psychosocial adjustment from QOL to the ability of a patient to return to normal life [10] [11] [12] [13] . For the first time, this study presents evidence to suggest that coping styles may be similarly affected.
Common Coping Styles
This study has shown that common coping mechanisms for both the immediate reconstruction cohort and the mastectomy alone cohort were acceptance and the use of emotional support. Similarly, a meta-analysis of 11,948 breast cancer patients found that acceptance (i.e. facing the reality even if it does not fit one's expectations or desires, and the willingness to deal with this reality) was used as a primary coping mechanism and was associated with higher well-being and health [15] .
Use of emotional support as a primary coping mechanism (i.e. talking to friends to discuss emotions and seeking moral support) also correlates with findings in the literature [16, 17] . This coping mechanism has been shown to be associated with better health status and lower psychological distress [18] . The other common coping mechanism within the mastectomy cohort was positive reframing. This coping style works to manage distressed emotions rather than dealing with the immediate stressor. Positive reframing has been shown to promote higher well-being and health [15] . Significant results at P < 0.05 are italicized
The Effect of Breast Reconstruction on Coping Mechanisms
Within our study, we found that a larger number of patients who had undergone immediate breast reconstruction coped by active coping (a positive coping style) and significantly less by venting (a negative coping style), compared to the mastectomy alone cohort. Venting, as an emotional coping strategy, results in focus on the distress that is being experienced and venting of feelings. Venting has been shown to be the greatest predictor of emotional distress [5] and has been shown to prevent adjustment to diagnosis with increased levels of anxiety and depression [19] . Active coping strategies involve an awareness of the stressor, followed by attempts to reduce any associated negative outcome, and have been shown to improve QOL and well-being in all types of cancer survivors including breast [20] , ovarian [21] and prostate cancer [22] . It is also an important form of coping in other forms of reconstruction, such as for total nasal defects following radical tumour resection [23] and skin graft reconstruction for severe burn injury [24] . It is not unsurprising, therefore, that this is the predominant coping style within the reconstruction cohort, as breast reconstruction reduces the impact of the loss of breast form and associated effects on the patient's identity. This reinforces the importance of this Significant results at P < 0.05 are italicized study by highlighting how individual treatments can alter coping mechanisms of the patient.
Age Differences and Coping Mechanisms
The results from this study indicate that common coping mechanisms in the younger responders from the mastectomy alone cohort are behavioural disengagement and the use of emotional support. It has been shown previously those patients who survive cancer at a younger age struggle more with their diagnosis due to the implications on life goals and subsequent roles in life [7] . Behavioural disengagement is a form of avoidance where the participant withdraws or does not engage in any actions in order to cope. Thus, young women who are diagnosed with breast cancer and need a mastectomy struggle to cope and do so by disengagement. This type of coping has been shown to be consistently associated with poor adjustment to cancer diagnosis [15] .
The other common coping style of the younger mastectomy cohort was the use of emotional support. This is a common coping style in breast cancer survivors and has been shown to be predicted by uncertainty in illness [16, 17] . This finding would certainly fit with our study as there is a recognised increase in uncertainty for patients diagnosed at younger age with changing life goals and roles. In contrast, older patients in our study commonly coped by active coping. Older patients are thought more likely to anticipate the onset of chronic illness in their advancing years and they are more likely to have achieved life goals. Thus, as concluded by Costanzo [7, p. 147] , Bage appeared to confer resiliency; older survivors were more likely than younger adults to show psychosocial functioning^.
Social Support and Coping Mechanisms
Supported patients (e.g. those married or living with a partner) in the reconstruction cohort also coped more by active coping. Social support has been shown to be an important factor in determining coping styles. For example, emotional support in the form of husband/wife, partner or friends has been shown to have the strongest relationship with positive coping styles such as active coping [8] . This is also supported by a study that showed that cancer survivors who have perceived high levels of social support tend to choose active coping strategies and have more positive changes in their health behaviours [4] .
Potential Limitations
It has been shown that scores on coping with cancer can vary over time [25] . A limitation of the current study, therefore, is that it included patients diagnosed over an 11-year period. Though patients were matched for year of diagnosis, it is possible that they may have not responded to questions on how they coped at the time of diagnosis but how they are coping currently. In the future, it will be important to compare coping at more than one time interval point, to look at the stability of coping mechanisms over time.
Non-responder bias is another potential limitation in questionnaire cohort research. It may be, for example, that the nonresponders were struggling to cope and felt unable or unwilling to respond, and so we may have missed an important finding. Due to the anonymity of responders, we cannot delineate the demographics of the non-responders, apart from acknowledging a higher non-response rate in the mastectomy cohort than the reconstruction cohort, with 50 and 35%, respectively.
In particular, we do not know the tumour type the responders have as this was not included within the questionnaire. However, as reasoned above, this research study was sufficiently powered and thus, we can be confident that we have a representative response from each cohort.
In this research study, there was significant variability between the two invited groups and tumour types ( Table 1 ), in that more patients in the reconstruction cohort had DCIS than invasive breast cancer. One of the main reasons for this is that better prognosis tumours are less likely to need adjuvant therapy such as chemotherapy and these patients are more likely to be considered suitable for breast reconstruction. This is an expected difference as patients who have mastectomy for DCIS usually do not need adjuvant therapy such as radiotherapy and thus are very suitable candidates for reconstruction. Similarly, those less common tumours such as papillary and tubular which have better prognosis were more common in the reconstruction cohort. Subsequently, significantly more patients in the mastectomy cohort had ductal carcinoma and lobular carcinoma. Other published research shows similar variability between surgical groups [26, 27] .
In our study, the mastectomy cohort had significantly more patients who had chemotherapy and this is because patients and surgeons may choose to opt for mastectomy alone if adjuvant therapy will be required to make sure recovery for breast reconstruction does not delay this therapy. Indeed, not having neo-adjuvant treatment has been shown to be a predictor of immediate breast reconstruction [28] .
Though chemotherapy has been shown to effect coping styles [29] , there is growing evidence that this only occurs in a third of cancer survivors with many patients having cognitive deficits following surgery prior to starting any adjuvant therapy [30] . Thus, we have reason to explain the variability within our cohorts and in context with the evidence of the literature, it may not necessarily represent a confounding factor to our results.
Future Research
Though the work presented here has shed some light on coping mechanisms in breast cancer survivors, there is much scope for future work on this important research topic. To increase the generalisability of the results, a large multi-centre prospective cohort study of breast cancer patients with immediate reconstruction and mastectomy or mastectomy alone should be conducted to include representation from both urban and rural populations. By capturing a wider range of demographic data such as age, ethnicity, social support (marital status and social network), religion, socio-demographic characteristics: education level and family income, tumour type, and adjuvant therapy: chemotherapy, radiotherapy, and Herceptin or hormone therapy, a more detailed analysis could be conducted to gain further insights into the complex issues that may influence coping mechanisms. It would also be important to look at whether reasons that might preclude breast reconstruction such as existing co-morbidities and if surgical outcome from reconstruction also have influence. In addition, quality of life measures, along with data from anxiety and depression scales, could potentially highlight any neuropsychological deficits related to coping styles. The stability of coping mechanisms could be determined by longitudinal analysis of Brief Cope Scale data at (for example) time of diagnosis, 12 months and 5 years.
Conclusion
This study presents the first evidence to suggest that breast reconstruction alters coping mechanisms and styles in breast cancer patients. In particular, breast reconstruction appears to alter coping mechanisms in breast cancer survivors by allowing less venting coping style and more active coping. Older patients and those with social support cope with more positive coping styles such as active coping, whilst younger patients tended to struggle and cope with maladaptive styles such as behavioural disengagement.
Understanding how breast surgery, in particular breast reconstruction, changes coping mechanisms will allow clinicians to understand cancer survivorship in breast cancer patients and helps to inform individualised care plans and needed support. Further research is needed on this important issue.
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